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Residue Determination of Aminoglycosides in Honey by HPLC-MS/MS

YANG Huiyuan, DU Yue*, XU Weidong(ShangHai Institute for Food and Drug Control, Shanghai 201203, China)

ABSTRACT: OBJECTIVE To develop a specific and sensitive liquid chromatography tandem mass spectrometry
(LC-MS/MS) method for the residue determination of spectinomycin, hygromycin B, streptomycin, dihydrostreptomycin and
amikacin in honey. METHODS  After extraction of these analytes from honey samples with a phosphate buffer, the extract was
loaded on a weak cation-exchange (WCX) solid-phase extraction column. After sample preparation, the hydrophilic interaction
chromatography (HILIC) was used to retain the aminoglycosides on the column for the separation of the analytes from
endogenous compounds. The aminoglycosides were detected and quantified with triple quadrupole tandem mass spectrometry
with ESI source in the positive ion mode. Quantitation was performed using multiple reaction monitoring (MRM) of the
transitions with isepamycin as the internal standard. RESULTS The linear regressions were fitted over the concentration range
of 10-1 000 pg-kg™ for the analytes in honey. The lower limit of quantification of the analytes were all in 0.6-5.2 ug-kg™. The
method and extracted recoveries of the analytes evaluated by determining the spiked samples at all levels were 92.4%-103.2%
and 62.5%-81.6%, respectively. CONCLUSION The developed LC-MS/MS method is accurate and efficient enough to
determine aminoglycosides in honey.
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Tab 1 Mass spectrometry parameters for the analytes and IS

oty i Oy PO

w/eV w/eV
UK S 333.1/140.1 35 333.1/189.1 32
W% B 528.3/177.3 45 528.3/352.1 34
B R 582.3/263.1 47 582.3/407.3 41
MABR = 584.2/263.2 45 584.2/409.3 42
Fip K A 586.3/425.3 29 586.3/324.2 32
ISR K AR 570.3/411.3 26 570.3/250.1 40
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Fig1 Full scan MS*spectra of analytes and IS

A-spectinomycin; B-hygromycin; C—streptomycin; D—dihydrostreptomycin; E—amikacin; F-IS
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Fig 2 Typical chromatograms of analytes and IS in blank honey
A-spectinomycin; B—hygromycin; C—streptomycin; D—dihydrostreptomycin; E—amikacin; F-IS
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Fig3 Typical chromatograms of analytes and IS in honey spiked with 10 ug-kg™" levels
A-spectinomycin; B-hygromycin; C—streptomycin; D—dihydrostreptomycin; E—amikacin; F-IS
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Tab 2 Linear regression equations and correlation coefficients
of the analytes

oy R 5 ‘
ug-mlL
NI S S 10~1 000  Y=1.661x10"X-2.624x1072  0.999 1
HWHRB 10~1 000  Y=1.023x107X +1.657x102  0.998 5
WER 10~1 000  Y=4.572x107°X +2.871x10""  0.996 8
WA R FZ 10~1000  Y=2.041x1072X +7.424x10""  0.999 6
Bl AR 10~1 000  Y=6.483x107*X +1.561x10  0.996 4
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Tab 3 Intra-day and inter-day precision of the analytes
H A K % )% RSD/% (n=5) H Ii) ¥ % J% RSD/% (n=15)
Ry
10 pg-kg™ 100 pgkg™ 1000 pugkg™ 1.0 ugkg™ 100 pgkg™ 1000 pg-g™
KU E R 7.1 6.4 43 8.3 6.9 4.7
WE % B 6.3 6.1 4.0 7.2 6.8 4.2
B R 5.5 4.4 4.0 7.1 52 4.6
MR R 4.2 3.7 33 4.6 4.1 3.8
5SS 103 8.5 5.4 10.8 9.6 6.7
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Tab 4 Method and extracted recoveries of the analytes(n=5)

PP RN &S &S

(R 10 pgkg™ 100 pgkg™ 1000 pgkg™ 10 pg-kg™ 100 pg-kg™ 1000 pgkg™

Bl #%/% RSD/% [mlf#/% RSD/% [Hlf#%/% RSD/% [Hlft#/% RSD/% [mli#%/% RSD/% [H[#/% RSD/%
NIEEE S 98.6 7.1 94.1 6.4 96.5 43 81.6 12.6 79.3 9.1 80.2 8.9
WMEEB 102.1 6.3 99.7 6.1 99.2 4.0 71.4 9.7 70.6 10.5 76.5 9.2
R R 94.9 5.5 102.1 4.4 98.7 4.0 69.5 8.7 70.3 7.3 65.7 6.3
WA B R 99.3 4.2 98.5 3.7 99.8 33 80.3 7.9 77.4 8.5 76.7 8.8
[P 103.2 103 92.4 8.5 98.6 5.4 67.5 13.2 62.5 11.6 68.4 9.9
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Tab 5 LOQ(n=5) and LOD of the analytes

LRt/ LOQ/ugkg™ LOD/ugkg™
KUER 5.2 1.8
WERB 44 1.5
(2SS 1.0 0.4
MEHEH R 0.6 0.2
B oK R A2 5.0 1.7
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